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Hard disk failure is a serious problem in term of product quality and
credibility to customers. All hard disk drive companies need to be aware and to
address how to get rid of failure and prevent the repeat of the problem in their
products. The quality of failure analysis process depends on the person who has the
most experience. It would not be so efficient if the company has no experienced
person to perform the analysis. A knowledge management system can store the
knowledge of experienced engineers. It can help new engineers to learn the craft. It
would reduce a knowledge gap issues and bring up efficiency for failure solving
process. This paper presents the design and implementation of knowledge
management system for failure analysis in hard disk with case-based reasoning. The
existing cases are stored and a new case can be compared to the existing one in
order to retrieve the relevant existing knowledge to help the analysis. Once the new
case is solved, it can be stored to aid the future cases. A prototype of the system
has been implemented and the assessment of user satisfaction shows that it can

improve the failure analysis process effectively.
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Knowledge
Creation

Knowledge
Codification
and Storage

Knowledge Use

Knowledge
Transfer or
Dissemination

JUN 1 2astinvesmnusluszuudanmsanus [4]
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Problem }
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case
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Knowledge collection
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case case
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o o =
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9 9
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o v & Y oA [ 44'
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Doc pre-processing & Indexing uer
Document Query parsing &
. User query
Document structure expansion
__________ Content
i extraction System query
A 4
Document | Word .
contents Extraction v Retrieval &
T P ~ """ :
E Set of words ranking v
E ________ T Answer set
A - ° i i
| Y |
! Index terms N i
' Evaluation !
' H |
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result
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FadumnlddanudrgludmnumneuasbinelifnUsslorunon1sauunienadls 1 a,

o w !

and, the, for 1Wudu antunISmsInAn (stemming) tisanuuInveInaimdAg Ly

<

'
[

msditasinede -, -ing, -ed Wugu ndwntuthsndnialslufumeddysug 7
arunAsdosuludnnumnetianumnedeinuazanumeidaniademudianly
nquvesiilmdAny wardndunmsinivastumssiviiddglugudeya

2) Sumeumsdufuansauma [7] Tagusrasdifiodufuienarsansaumailndifes
futemanuiidvunlaeglilfnniign Tnoguuuunsuanimadnsvesnsduiuaziiusions
lonansansaumABssaduIInienansiaundefudomanuvesildunnlldiosnudy
Tnenszuaumsisuangléssydodarudidosnsdududunlussvurudiuseusyay
Mntuszuvastferamesglilulszianatonu (text processing) Lielildduiia

o v

A1AEVOMDAININ LAZAIUIUNIAIANUAR1ELUTIULTBUTZ I NATTAE1AYIsToAI0 Y

o w d' [ [

fuswidddyrenonansiigniafiuliluszuy mndwihnsSesdduanienansidenann
adpnTigaludsonarsiiaanundietesiiganiud iy uazgavnerinnsuanssadng
yosnsiuruilalifudlilnouanmarinudusoystanuvesssuuduuuiassiilddmiuns
Fufuasaumaainsosuunlidu 3 siavdndsd
(1) wuudiaeadenssnng (boolean model) agvinmsilTeuiisudiusng
Iu%’aﬁﬂmmwﬂiwﬂgiuLaﬂmiﬁﬁmimww%ahjshuéﬁﬁwLﬂums@amﬁﬂﬂﬂé’m AND,
OR, waw NOT Fsnadwsiilfzuenifivuaiivhiiaulavsngegluenarsvioliuindy
eiiderreannsadinlalsielidudoundazliamnsaszyssiunnuadiessninede
Aanuiulenasha waglianansadnanau (ranking) veaenalsia
(2) wuudrassannuiiazidu (Probabilistic Model) uuuutassildanadia
naiAnvesAInAmmumaziuuaizsduienaslulenvesiazaussede
frouangldlaazuuuamuiag fuiomnsiuduazdesiidndu 1 wiloufunis
Funailaiduaindnmuaesumdiuudveadsn JslitedfeiRtnsdumanuianiy

lasunseensu uwiinnududeusnsanisinunyssendldau
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(3) wuudnaesiignain (algebraic Models) fagrevasiuuinaaslunguiiiy

o a a 3 [ [ o
WUUI803UININALADS (vector space model)[9] LUULUUTIADIVIWAILINIAN

v '
o 0y o a

wuudnaeuensinnglaginissyyatmiin(weight) laggainanudvesdfuing

[ '
[V Y] a

Tutenans faurininesvesenadlsasidfviifusiuiuvesd il futanuni
Usingluenans lneevesusazifannsaaldansuauanuivesdiiug fdedde
londnmansuuuisaunglunsin Laga1u1sauenIEAUANAGITEINTBAI0Y
Aulsazlonansiavinlianainsadnanuveenaiste uniideldefsayluaulalaseasna

LAZANUANIEUDIAT

ndefuazdodninvatuiaruuuinaanilananuwuudaesigiivinnesng

suwuunmsttadamaninlidudeunazarnnsaldvenseiuanunaiesenituenalstaded

v
a =

ALz aunaziuUssgnaldluntsiaunseuulunuiddel dasnanteseasidenly

ded 2.1.4 FaauuuiassUsginnmesuaznsinanuas1ellu (cosine similarity)

3) quaaUNSUTEIUNA7] TngUseasniainUseanSHavaIn1sAUAUANTAUWNA

q

lngfluwiAndsyuuAuALETaUmMANAzAosENN AR ENAT TN SAUmMANIAIALITRY
fudednuuuaniwaliegiegnissuarasuiiulagFesdiduannenasifiaufeides

wnluteemudidu Taslun1sAufuenansa saumnaALRagaAsIsUseNaUAIENgULONaTS

' [
U ¥ (% 1

laud tenansnamuaniiluszuy nguenansniianuifeitesiudrAuianan Lagnguues

v
o [

A
nansnAuAuIntaianun Awandduzun 4 Inevedidndinndfey 2 dlaun

Document Collectior RNA: relevant document

in answer set

JUN 4 wnunwesglaasianmuduiusveenaslussuuAUALA EUmNA
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[

(1) A1AUsiug (precision) AednsndiuvedenansnAuAuIldlazgnaed

AuANUABIN SRl HsuInenansTiduAuIlAvun daansluaunisi (1)

IRNA|
|Al

Precision = (1)

1 =

(2) Fnsedn (recall) AednsdruvadeNa1ITIALALINALAZYNABININATIY
ABINTITVBINLEAEUIINLBNATTNYNABINUAIINABINI TV LIV anuARLanly

auns (2)

IRNA|
|R|

Recall =

2.1.4 4UUINABIUHIINABTLAZNNTINANNAGIBLTIL

wuuaesUigiinnnes[e] Wuniidluiuuitaeiianunsalddrdadaiemluenans

(Y]

TnsivualvlonaisusazatuusenaumelinnaivedAl TUUIATWINIADTILTUBE AU

PuauaNudvesdnusngeglutenaisatuiiy

afmuald Wy, euminuesdn k  MUsinglutenans D; Astunnmesdmsy
nans D; anansaleuunulanig Dy = Wiy, Wi, Wy) fatuenansyanilaasiis
wihiu k Balaef k Aeduiuvesmnlddriulugaveienarsiaan [3] [8] fpgiauu

o
o (%

nnwasvedenan i sEnaumeA ki iunmun 3 Aglidaviniu 3 18 dawanddugun 5

D1 = (WILWIZWIS)

Dz = (WZL sz Wzs)

W,

3

JUN 5 Linwasvesenansiuauiia
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n3iaAuAdeAaATeyL (cosine similarity measurement) [9] Wuwafianisin
ANUARIEYDLBNANTMNETINTIAANUARIEAFLTUIALUAALLONATYNUNUAIBLINA DS
Tnsfimaisuiisunnundisvesenarsayinanyulaledvesszning 2 nnimedvesenans
mnenasisaesenasiauadefunannnesvesenaisia 2 awdululufiams
Fenfuilipseriannnevesissenenasiiddnlng o vhlvalaleladziandlng
1 lumsndufumneianinesvesenarsivaeslulufiameiuanmstusassrinannnesves

WNaENSNIaBIIEiAunYinAlalyUliateetng 0 [41[9] auaunsh (4)

sim(x,y) = cosine(x,y) = l;'i;;l @)

2.1.5 sziisuwiuadadmsunisuituteyin

seifsuwuntedmsunmsuilatami10] Wuisnsivaunaulaeuseym Ford Motor
Fajaiulunnmsusulpnunmvendndiugiuaznszuiunis dulseneumesudeuisnivan
8 Yasiail

DL:  dmsanneyingiu angiuazysenauluiigdiervigainalsaumiegi

vlgnlagidenainaundnilianuiainuarunsaivuigauuwariigiuialung

D2: hanudilaiednvarermsvesdam msssuietianizaduirdymiiug §
dnwazidugusssueddls Tnefinisiausnsldinadin 5W2H (What, Where, When, Why,
Who, How, How many) Lﬁaizq{]mm

D3 MunulFiRnsuiluernisvesymidielfiinnadinin Wunsuddym
nzmihsserduiletestunansenusuniariimsudtymedraanslusyezen

Da: Auvuagmuasuanvgiiuriaieesdym Wumsisauigtuiianusedululy
Hemndmsuilym wazAlunNIseasUaLLAgIULAaztaiudnwur oI sveslymlagll
mafuteyavdngudusuiieldnusmundletymiuviass

D5: mugeumsuiuinisuily vinistuduiinisufianisuileaunsadesiunis
Andlgmanldlnglsiinuanssnusiagnén

D6: thuwulfAnisuflvegnsanisunld asfleufoRnuunuiiléindiuagnsrnaou

naansHaIaINlAURUR U suAlatgymeg1eaisluudn
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v
g

D7: Munasnstesiunisiing vnsualafiinunenasaieg Mneideaisiun

swdinsineusuiietesiunsiiatymalusuan

DS: WARHIAUTUANUAMEYINY MNTTenuRadaneusms wazmewnsiduasd

ANUSAMTURIANT
2.2 1NE15azUILNNIVD9

lasanuumUndiailifnwnuidennedesivun 3 9idelaedingussasdiiie
Anwinunaauazimailaniee iethinuiuussldlulassnuumdudaidlvdse@nsanuin

¥

Ju WeUsENaUMIEsIEN1SYRINITeMNEITaIRIma Ul

2.2.1 Knowledge support for problem-solving in a production process: A hybrid

of knowledge discovery and case-based reasoning [5]

v
=1

mAfeiliauesyuvaivayumiuiitotisuidamlunszuiunsudnlasldinade
nslmmmamegunsaisuduaingliinmsdvduaaumsalfindrefulueniiiothaug
wazwImansubedgmanuiuldlunisundymtagdulunssuiunisudn lnessuuas
LauaLme’mmmﬁﬁmmﬁﬂulﬂlﬁw%fauﬁ’uLaﬂm'smmifﬁﬁaﬁmﬁm%’uaa'mmiiﬁﬁ?ue] R

szuvidnaveillassaiiausenaume 3 dauvanasuandluun 6

e - yeesssssssnnane - -

I % . [}
H : : |8
H Q . . . .
' A E s Historical log of intranet | 3
H 7/ ) ]

: IN : ; pore ‘ ]
H \ ' H
E Employee Intranet Portal e N E \\_{ - E

.
: P —— | :
E Problem-solving process : I E E
' Idemiﬁcat&i’opn H Enternn | H Data processing for :
™ = LI ] knowledge discove .
E (Case-Based Reasoning) ' Knowledge E £ Ty E
H : Bases : :
: ! : | | - :
! : : :
. S Knowledge pattern and
E Problem-solving process H ! spnihadly E
H e H H situation/action profiles :
H execution ' H . H
H H H discovery :
! : : :
i, Problem-solving process module / %, Knowledge discovery module ;
gl mm - S .
[
Knowledge document Knowledge support
recommendation network construction

Knowledge recommendation module

Sasssssssssssssssssssssssssssssssssssssssssssssssssssss

»

JUN 6 drulszneusvuvativayuanuidmsunmsuiludam
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1) drwwesnszuaunmsuilatgm (problem-solving process module) 15911914

ludutlagldinatianslivgnamegunsal (case-based reasoning: CBR) lnegldagyinng

dudunsaiigmiedeiulusinanndussuasuanmwauumensuiledgmuaznanseny
floninturawusazuuimalaslideyaaiuayuaindiureamsuuriheimg (knowledge
recommendation module) mﬂﬁ?uﬁm,ﬁumil,l,f’ﬂsuﬁzgm %5ﬂﬁ]1ﬂLLﬁl‘U‘fj§y‘1ﬁ’1Lﬁ%%éu%UUﬁ]z
JaiuuseiatuiinisnisuiledyminindudnlVlussuudmsulidiuresnsfunuaiug
(knowledge discovery module) ilUuszananasoly

2) d@uvean1sAunuAINS (knowledge discovery module) nsvhauludauiddl
wihdfiszananaenanstuiinnsudlvdymlusdnlunszuviuniswdnfioadnguuuuyes
A01UNTTURAENTNBUAUDIRRADIUNTA mﬂﬁ?uv‘i’lmi%’mﬂejmé’amnsi’mﬁwmwmﬁw
sevinsannunsallmiiieuifisuiunguuesaaunisaliiifeglussuulaelfinaiiauigh
nameiiarmsinauad ety manuadeliiiganinnusiniua s U AR
Huanunsaliuazsidunisuiugsenulunguiunnnsdlafifiad 1y widmnen
AmnuAdeinItnusiAmunszuuazfnauladnduanunisaflvauazvinnafsndluly
svuunntutsuelnsindvesuiavaounseliagldenansosenansifldluaaunsalifug
Wielidusunuresteyadmiunuzionasanuilifugldau

3) duveansuuriiia3 (knowledge recommendation module) NsviNudIY

¥
=] o ]

Usruuarainalasa1enu e uleasenInauAaan NS NgNAMMUAINEINYBINT

u

AUNUANY Wekansanduiussenitsanunsaliiudldiuneudnduladenisnig

udlutgym

v
Y Ya o

NndeifiTeauesyuvativayumsdndulauiledyminglideyaluefn lngld
wallanshivnnanlggunsalivessunsiinaaeiuluefndmsuldatuayunisdndula

wiladgnn dnasldmatinnisadndiainenaisiieldluddrdgyiianunsaldssybs

a b

anunsallaaniunisaianiziatgatasiinisaiauas Avualnslndve sudazaniunisel
lngldmainnisinannuadaelauaindiginnees waziinisairenganuduiusiuans

ALY UL EITE MR AL ANIUNTALN B LU NI NI WAL HANTENUNBI1LAATUABUNNS

'
U a = Yo o

fadula Feanvilasenuumduiaiudtenvesn1siaanuadtemenaan1sInAN

Y

ABNELTINNANNUSATINLMeS LHBIaNnwUUINaeslidnwaulidudauLaza1U1TAUDNTEAY

9 Y

ANNUABIEVBILAAENSHLATINAINUMUILAUTUSNYUEVDISEUUNALLAUD I UIATIIY

wmndadiodl uavanunsainluussgnaldlunsiaunla
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2.2.2 Development of Failure Analysis Case-Based Expert System for Computer

Network Equipment Products [6]

NUITHTEAUDNITYTUINITVDIFIUNTARALTLUUT B IV YL TI8TATIZYIAIY
dndosuasuilymusmdnduiiaseiisnauiinnes lnsssuuiimsiusiusudeyaisns

v

LL%’ﬁ‘JzymﬁﬂizawmuﬁﬂL%ﬁmﬂﬂvﬁmmaﬂuﬂszmumié’ummm@swuaqﬁzymﬁLﬁm%uﬁ‘u
wanfns Inonszurumsinuvesssuuigisednausizunngléivuadeyatinduiu
omsvesiymilintunulasiadeiiszuuimual’ snussuuasyimsimuameainy
adoveansalfagiuiuieuiisufunnnsdluednidafiulilussvuseimaia k nearest
neighbor (KNN) Taefinslirntdmin (weight) vosteyadammansasiiovilinsiudu
nsdifegnedinumnzanudnvasvesymuarnssionnudosnsuiniy andussuy
nsuananadnsnsdvdudunemsvesnsdlusinfiisideniosdsuainaiaundie
wnlutiosnuddu andugliidonnsdifiodns uasUszgndldanudideudladiom o

1% -

unladamdnsassuvasiihnisdanudeyaiieliidunsdldwsuldunladgmluouinn a1n

KU

' v
vYa o =

NMsnAdoUkarUTEUNaNUINTEUUNEITeN a1 ARa i saYaelinsvineuliuss Ansama

Juinan 4 Jadelaun Frunusenisiasunanisiasizianudateddd 9uiusensu

AIANY T8ULATTIUTIRUIMINY UAZANNABIYBINTATUHANTILATIEN

nneideiuanddifiuiaimsiinaievemislfinasasegunsdlvusuldly
nszuaumMslTsinudadeariidgmudndugt dnmsldmaiansldadmindoye
AUFIN) GUEN%’Jzwﬂu%u’umauﬂﬁi’mmmﬂé’wsJLU%&JULﬂ&JUﬁW'jN%’aﬁwmmLLaz%’agamaqmgﬁ
1 Bassnzaufudnwar nulamgmeilinsduduldnsdiiegefinsaoainudednis
wnnimsAvduiedaneiufiugufissediaien deiailassnummiudoiuiden

Yo stiAdmdnlutuneunisinanuede datunisimadailludssendldlulaseanu

UM UUTRR
2.2.3 Automatic Knowledge Learning Using Case-Based Reasoning [11]

idvilldusegndliisnisvesmslimanadegunsddmivuuginisfusall
Tnedfnguszasdndndedosmslindinuuazinarlunisidusatesiian ngnszuiunis
yaududunngldszytymtedeulalumausadiluluszuy andussuvagiing
Uszananariownndymeenidutlymeesuwasimsdudunsdiounifidanuadiefuus

avdaymeesunviavun 50 nsdsie 1 Jgymdesieldidudeyaind iy genetic algorithm
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GA)  dmufuwumeariulsiinsidusaiifian s zanfigadmivudas Ty meos
Mntunudeunaiild mnuafildgndosnsgninlulflumsiugthmaiusouasdnfudoye
W wsuldlueuandely widwatldligndessidrgnszuiumsinsziannguazudly
Pamuiielilduadnslmifiondulugdunounsmuasudnads nansvaaeunuitisnisd

PauaUszauaNUaSAALaIU1T0aNTNIINIS ITNEINULALTLEZIANITAUN1 AL

PNNITBNATEINetswsaLandliiuImguinsuilgmlesldmaianis

o

Tiwmnraniogunsdiuuiinisirliszyndldednmainnarsuazlinadnsilunumela

q

v 1%
v o Yo

aaugilassnudndulaseniuuuasimuszuudanmsanuslasdenldivaiail lagin

Y

[
a a

Janvassazauddenladnwunusuldiussuuivmunlulasanuun Tunnad
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FupeunsosnuuukarTRUSTUUTUUSENaURE 3 nstuaumshaud nsTuaums
JaimTeudeyaldata  gathering process) NTEVIUNTANUALDNATTULLUU(define
document template template) WarnITUIUNIINALILOWALISIZUU  (software
development process) fauandluguil 7 Tneluunilazesuelusieavidoavenszuiunis
JasENToya LarNITEUIUNMIAMMUALNAITUILUY dunseuIunsiamgeniiIfssuUIL
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A5 4 M3NsTUENgUUsEINveslayalunsr v eTzvanudndavesaninfan
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3.3.2 NNINNUALBNEITLNLUY

MRINHIUTURBUNITTUAIINTD 3.3.1 udnasgld 7 nquusTivvesloyaiinlave
Usingluwenaisuduuuliun dnwaze1n15999a21u7A703 (background) TuABUNI o
NFEUIUNTANUAINTATDA (failed location) nsuAlveinisvestyiiveliianatiasn

(containment action) M IAUTUNNTIATIEIAINTATDS (root cause analysis) 7oALY

whlgyAudaUas (corrective action) %aiu&uaqmﬁmﬁm% (product name) wagn15Uasiu
n19Ane (preventive action) MniwinsiAsgiuasmuasuanuATUiuvesoyaiif
willulenansusinuulnefiansanainsenisanudesmsueaszutluided 4.1 silildngs
Uizl,ﬂmaﬁa;gal,ﬁu@mﬁgwm 4 579ms A Jevesrnudados (failure name) savos
LNE1T (case id) iﬁasuauaﬂmiﬁgﬂé’wéq (reference case) Wag3uaLNIUWIS (firmware
version) Mntuimsienuenansusiuuulutiuneugeiieduandlusuil 8



Short description of the failure.

this id is generated by system. the case-based.
The name of product. version of firmware.

Location of failure.

- what

- where

- when

- why

- how

- how many

Define containment actions to isolate the problem from the customer
- short term solution

Identify all applicable causes that could explain why the problem has
occurred. Also identify why the problem was not noticed at the time it
occurred. All causes shall be verified or proved.

- Working procedured to find the root cause of failure.

Define and implement the best corrective actions.
- Long term solution
- Fix the root cause

Define procedures to prevent recurrence of the failure and all smmilar
failure.

U7 8 Lanansuaiwuuiignilens
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User domain
Application domain
stem domain
search
" new
failure
e case new case
-+ retrieve retrieved
!_ case
/—!}4~< case
learned i suggestion
case H
similarity provide analyze
save retain measurement reference new
information failure
i
H
ial L
new fa'|
1
document create new r—---- sl
H solved
document from
template
update
new
failure

JUN 9 amUnenssulagiuvesszuy

1) Tnwugfld (User domain) uamanszuaunsyhauvesildaussuudsussnause
nsdudu mahnsdfigndudunuitld msusudsademmiu$ainussaumsaiiildainms
Anszvindilul warnsdnfumumnuiuesunnfavesmslivepadogunsdduanslugy
7l 10 IneAanssudusuangléfimnudndedduidosnisinned andudldduiunsiudu
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Knowledge management for failure analysis activity

Phase

Retrieved hizorica cases

|
|
@ I
>
o create new —— ]
F
& Sdlected reference case document -
o |
I i
[ |
| 1
[ l
[ l
1 3 l
| 1
I l
| l
| |
-+ Openselectedcase | = '=——» duplicatedocument F————f——=——=————— —1
....................... N ——
MNew document
....................... ]
|
T
|
|
o |
2 |
[} |
o |
“2 [analyze new failure) [update dowment}::::::::
a i
a |
o |
....................... , e
Updated document —
! L
submit new |
document
c .
B update index term
@
2 table
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2) Iowunenndndy (Application domain) WWulamuiegnsnaliseninalauuves
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Aldauszuulaense@aazSulinveunisAtwiaiazUssatananeuaniglussuu Ty
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content extraction
module

document
management

module

retrieved cases
-

searching module rendering module
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D

: ! similarity

H measurement = | i G
indexing module module ranking module
5 L T |

H

H

| & Index table

/I;ata layer

3

5 B

H case libra

i case information
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S CRUD .
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Y
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luduilagldununmeaina (use case diagram) dmsun1sesuieilanduredssuuns

wandlugui 12 dedsenaume 5 dlandulaun nsduaunsalnnseiuaudesnis n1saie

@NA1INTALMLIINBNAITUILUY N15aT108NA159INNTAB19Be T usEUY N1sUTUUT

WNE1T way N1TIATIERANINTATRsInd FeazeSuteiesiuasidenyaina (use  case

description) luuaagilandunumseseluil

Knowledge management system

search relevant cases

'
<<extend>>
V

create new case

|
|
|
|
|
|
|
|
|
|
|
e

user

Create new case fro
document template

L — — — <<extend>> —

nd>>

<<ext

create new from
reference case

r — -<<extend>> — — — |

JUN 12 unun

WgamaLLamﬁqﬁsﬁmwwé’ﬂmmisw

A5 7 AeSuegaAanSAUAUNTAINASITUANNABINS

Fogana:AuAuUNTANInTIiuANY

#9915

9 UC_1 FEAUANNEATY:F

Ansgyihvangldanuszuy

yipvetgainasuazidyn

Aildulimdowazannuaula:
Hloauseuy - fesnsauaunsailuein

Tyl

'
o v

AaNWULINTVBIANNTATBILNALALIN UNT
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'
Ao v

metung:galnailasurg g ldaussuuasnsasiiiunisduAunsalluefiniidnungeinis

YasANuTnvadtnatreaiunsailudlaeengls

aanszruldanussuuinldnuuasiiveyaeinisanutntesveaniafandenisauny

1NTUU

¥in: NITAUIINALUBNTTUY

AMUFUNUS:

Association:cﬁ%’ﬂmsxuu

nIgvIUMSUNR:

1. glduszuuidanthn1sAunvesssuy

2. fldnuszuuldmAudeyasinisanudndeesaninfaumeisssumalunasasu
TOANUAIAUYDITEUY

3. JldnuszuunaduAum

4. sz AiludssinanailefunsdiflndiAssiudu

5. szuunanINasIensMsauAulugldauszuy TaoFosddannnsdiifazuuuag
adreannludansdififinzuuuanuadedosnudiy

6. gldnuszuuinsandennsaindanulnaldssiuanudadedin

ASTUIUNITYRY: -

Aszvunsgesneldaule: -
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Yogainaas1ena1INIAvAN ¥ UC_2 sERuUANUAIAR:Ee
RGRETEINY
Ansgyiman:gluseuy yinvesgaiad: S18aziden

idladsuaranuaula;

Hlanuseuy - fesnsasaenansnsiiivdainienaisuduuy

mesugganailasurg g ldnusyuuasnsadiiiunisasisenaisnsdlniluszuuain

nanswkuulaogls

dnszauldnussuudnldanuazdoinisaiaenasiuilaglifienansnsdifsluszuy

£%

a v & Y a
PApIN15 L TUeNa1591994

yilo: NIEAUINABUBNTEUY

ANUFUNUS:
Association:cﬁ%’ﬂmsxuu

Generalization:@519n5aibul

NILVIUMIUNRA:

1. gldnuszuuidensemsasraenarsiilainuausenis

2. szuuuansuULlasuenansiilasadamniiouenarsusiuuy Taglufinsimun
RIGRERINGN

3. {linuszuutiufindeyansiinsgimnudesaduienansiignaine

4. fldnuszuunaduduiinienans

5. szuudmnuLenasilussuunSouisdnvinavil

ASTUIUNITEDE: -

nszvuNsgesnelataule: -




A5 9 Aetuegaeansaiaenansnsallutdainnsaiensdanillussuy

40

Yogamaasonansnsaiivaiannsal | e UC_3 sERuUANUAIAR:Ee
onedenillusguy
Ansgyiman:gluseuy yinvesgaiad: S18aziden

idladsuaranuaula;

Aldusyuy - desnsasisenansnsdliviannsdlinedeitiiluszuy

mesugganailasurg g ldnusyuuasnsadiiiunisasisenaisnsdlniluszuuain

wnasnsaenedaniiluszuuleoeigls

dnszauldnuszuudnldanuazdeinisaiaenarsinilaeiionansnsalidulussuui
o sliduenansdnads

¥in: NITAUIINALUBNTTUY

ANUAUNUS:
Association:ﬁﬂ%dﬂuiwu
Extend:AUAUNSINATINUAUABINTS

Generalization:@519n5aibul

NILVIUMIUNRA:

1. flduszuuldlenansiilndifsafuoinisvesnnudadeslmiidosnsinseiannug
nsauAY

2. {lfusruuidenuyihen (duplicate) 91ns1emsenarsiden

3. szuvaiaenanstufinnsiinsssianudadedalaefienansnsdiignidoniduenans
QERTLYLR

4. {ldnuszuuiufindeyansiinsgimnudesaduienansiignaing

5. fléussuuadnduduiinienans

6. szuvdaLAuLenansilussuunSounadnvinsvil

ASTUIUNITYRY: -

Aszvunsgesneldaule: -
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Yogana:UTuusaenans 9d: UC_4 SEAUANUEATY: g9

&3

nszvhwan:gldauszuy yinvesgaiad: S18aziden

Aildulimdowazanuaula:

Aldausyuy - desnsunleuiudsatieomvesenarstuiinannutadas

ety aaiesureIlinussuuansaduiunsusulssenarsnlussuuldegnals

dnsiuldnussuudnldanuiazdesinsusulsailomluenans

yia: NTLAUIINNLUBNTEUY

AMUFUNUS:

Association:cﬁ%’ﬂmixuu

NIEVIUMIUNRA:

1. gldnuszuuidaenanstuiinmsiinsenanudatedlussuy

2. spuukanmthdmsunsusuussenans

3. fldsmszuuiiiumstuiinnansiinszsinnadadedlmiaduionaisidesns
UFuuse

4. {lduszuuiufinenansilésumsusuuse

5. syuuUsrananatenalsiadaAuenalsndudn blussuu

ASTUIUNITLRE:

Aszviunsgesnglataule:

1.1. gldnuszuudaenastuiinmsiesgianudatedasnsasisenaisindlagldl

LONA15D1994

1.2. gldnuszuudaenastuiinmsieseianutadeddasnisasrnenaisiudlagviig

NLBNAITD19D4
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15197 10 AeSuregamanisuTuUTLenans (se)

1.3. {ldnussuudaenanstufinmsiinszsinnudadodasmsuiluenasifudign
Jauiuliluszuy

2.1 szuukanmthdmsuuTuusienatsiaediteyan1sinseriannsaienadauaniet
masnudeievesienansiifiosnsusulss

2.1 szuuuanaihdmiuuiusenanslaglifideyanisinszinnnsaendds

3.1 dldnuszurileneinnudadaddvilag8198in1 TR s1eManaInnsalonsds

3.2 gldnussuriinneianudadednlagliiinsdiondds

4.2.3 KUUINADWTIIATIFZT19VDI5LUU

ludillagldununnaaradimivesuislasiasievasszvuianslugui 13 &
Usgnoudiy 7 mandlaun CaseTemplate, Case, User, Failure, CaseCollection, IR

Module, wag SearchResult §99zaiurana CRC Cards @suLsayAana@mIuns1ema Uil

CaseTemplate IR Module CaseCollection

SesE DR e e =
~failure Name +indexing() nsert)
-product +Searching() +update()
-firmwareVersion -similarityMeasure() +search()
-location -ranking() 0
-background ‘
-containmentAction

i SearchResult generate
-rootcauseAnalysis
—correctiz.reActin_:rn T Search
-preventiveAction = | 0 |
-caseReference +generate()

"""""""""""""""""""""""""""" +select()
~display() User

L 7

creats/update/submit————————————————{  “Name

-usemame
-password
Case +login()
+logout
Ticreate) :
+update () Failure
+submit()
+duplicate() -description

T

JUN 13 UHUNNAALERILATIAT 99T UY



m15°9% 11 CRC Card duiuaSuneseazidenveinatd CaseTemplate

43

Yonana: CaseTemplate s¥a: CR 1 wiln: Abstract

MasungdunanauusIsuAkandlassasavesenalsaelussuu

pnusuiaveuldduwinuudmsuynenaismelusyuy

AnUANUR:
- caselD (text) = SWAv0UBNANT
- failureName (text) = Favaaienans wie Jevasaudados
- product (text) = %amaaﬁumamﬁm%
- firmwareVersion (text) = Faguvoaiiisuun’
- location (text) = fuvtisvasnsnageufiinanudades
- background (text) = YayaeInsvesaudades
- containmentAction (text) = T susamnALsuLTITasnuiadessyezdy
- rootcauseAnalysis (text) = FupeuLayIINs AT ERANdndos
- correctiveAction (text) = Aamsunlolamiluszuzeny
- preventiveAction (text) = 35n15Uasiugyin

- caseReference (Case) = 1@n@15nN58191999

ANUFUNUS:
Generalization: Case
Aggregation: -

Other Associations: -

M15719% 12 CRC Card @nsuaSungsngazidenupdnand Case

Yomaia: Case 3vi@: CR 2 viln: Concrete

mesurelunanaienarsiufinnisinsziaudadeddiiudeayaveansinenniy

InTD9
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AUSURAYDU:

create = @519,0N@NS
update = Uulsaenans
submit = daLAULENENS

duplicate = a¥1aonasinulaeiiionaso199s

AuENUR: (AngnenuaInAana CaseTemplate)

caselD (text) = SWAvDWDINATT

failureName (text) = Foveenans wie Jevesnudado

product (text) = Fovasgunansins

firmwareVersion (text) = %aiwaaﬁ\li‘mm%

location (text) = fumiswesnsvageuiiinaudades

background (text) = Yayae1n13vesmuintes

containmentAction (text) = FMmsusamAMUTULIBIA L TndetsTEdu
rootcauseAnalysis (text) = FupeunayIINsIATERAdndos
correctiveAction (text) = Wnsualatlymlussezen

preventiveAction (text) = 35n135UasAulgym

caseReference (Case) = L@NAIATD19D9

ANMUALNUS:

Generalization: CaseTemplate

Aggregation: SearchResult, CaseCollection

Other Associations: Case, User
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Yomaia: User svia: CR 3

31n: Concrete

° a < 174
Aesuneidupanavedlinussuy

AUSURATDU:
- login = aseainlgeu

- logout = 8BNINNTEUY

AMALUR:
- id (text) = sWaveldauszuy

- name (text) = Fovaldaussuy

'
S

- username (text) = ¥oUnARldusyUY

- password (text) = saUvREldUTTUY

ANUFUNUS:
Generalization: -
Aggregation: Failure

Other Associations: CaseCollection, Case

f15199 14 CRC Card d@15uadu1esieazidenvasmaid Failure

Yonana: Failure e CR 4

3in: Concrete

mesueiduratavesnnudnteiiflénussuuieisinezi

AUSURAYDU: -

AMALUR:

- description (text) = 81N15URIANUTIATD

ANUEUNUS:
Generalization: -
Aggregation: User

Other Associations: -
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Yonana: CaseCollection svia: CR 5 Yin:Concrete

Aesugilugiuanuiddimindanisienaisnstimslinseinnudadamaunlusyuy

AUSURATDU:
- insert = Winenansnsmtvanldluseuu
- update = Usuussenansnsaliduiiluszuy

- search = AUMLBNATASANTIUSTUUNINALALINUAAY

AnANUR:

- cases = 19N5LeNANSNINMUALUSTUU

ANUFUNUS:
Generalization: -
Aggregation: IR Module, Cas

Other Associations: User, SearchResult

M15199 16 CRC Card @1m5uaSu1e518aztdenvasnaid IR Module

Fonana: IR Module svia: CR 6 viln: Concrete

e U UAANENYIN NN T AL ULA L AUA LA TAULNA

ANUTURATOU:
~ indexing = Uszananalonansifieasiemisnssail
~ searching = Aufulonansfinsafumay
- similarityMeasure = USgNIaNaAIUIMMAZLULAMINAGIETENINNAIAUAULABY
UGARISIEEANY

- ranking = 9MPURUNANSEUAUIININALUTBE
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AnANUR:

AUFUNUS:
Generalization: -
Aggregation: CaseCollection

Other Associations: -

M15199 17 CRC Card d@1m5uaSu1es18azidenvasmad SearchResult

Yomana: SearchResult sva: CR_ 7 viln: Concrete

masurgdunanadnsuaninaniIsauAy

AUSURAYDU:
- generate = @SNTIYNTVDINANTAUAULNONITUAAING
- select = @WSULBBNLONAITIINTILANSNLANINA

- display = LAAINADENVNNTIDD

AMALUR:

- cases = SnnsenasnsaiduNaannIsausu

ANUFUNUS:
Generalization: -
Aggregation: Case

Other Associations: CaseCollection
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4.2.4 UUUINADILBINGANTINVDITEUY

Tudrullazldununinarduiaziauninaniuglun1sasuienginssunisinauues

syuulavarasutelusuasdunnadl

1) UNUAINEAIRU (Sequence diagram) alddmiuasulengfingsun1sinauves
seuulaudsenaume 2 wensamdnliun n1svitnuleslddenaisensdelussuu wasns

Baulaedlionasenedaluseuy J9vesuielsvavidunsemaluil

(1) mvihandeaglaifienassreddlussuu 913U 14 mevhauEuangld
araenanslmilusyuu antusidunsiesisiwastuiindmdn ] luenansuas
¥msduenansiiedafivlussuu udminiussuuazyhnisiiiuenansnsalndnly
Tusrenisenarsisumulitazdniunisusyuianaenaisiiiodaviduddmsu
Laﬂmﬁmiﬁgﬂ%’mLﬁwé’qmﬂﬁumﬂﬁmsﬂ%’wqaLaﬂms SrUUIALiunTUTUUSe
%’ayjaLaﬂmﬂuiwamiLaﬂmsﬁiwﬁwi”iLLazﬁwLﬁumwismawamnamﬁa%’mﬁw

EDIRGEY

CaseCollection
:collection

IR Module
:ir_module
T

T
|
| 1
System J : :
Case : :
New_case | 1
| 1
I | 1
| | |
creata| b I : :
| 1
| 1
| 1
submit() | 1
| 1
| 1
| 1
——lnsart|case |
1
T
K------ :
T T
loop | |
I o 1
update() | 1
l 1
| 1
I—Updatefcase) . ]
——ind e n,-—jj
________ T
1
- ————- 1 1
T T
| 1
LI | 1
[ l 1
] 1 1

v
[

JUN 14 Funsunmsvinulaglifionanssneddlussuy
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(2) mvhandleeiienansénsdsluszuu 910Ul 15 msvhauEuangldvi
nsdvdulaglidoyaoinisaudadedm andulugnisdaifivuasduduas
Uszananatfiomaziuunundossrinsmauiunnienansidlusyuuuaginnsdn
Susuanenansiidanuadennlutesnuiiiy ntuadenenmsuanamanduly
Tl Tuduneudalugléidenionansiinsaoninudosnisuniigaiiioldiiy
nanssrsdadimivaiisonarslul andudldsussuuduiunisiinsesiuay
Usuusaiomluenansnsiiaszsilmiuazsinistuiindluluszuu udamindy
szuvazvhmsiisenasnsdlmidlulusenisionarsiisiusnliuazduiunis
Usgmnanatonansiftodnvdvddmuienaslmifigndafundsandumniinig
U'%J‘UUSNL@ﬂﬁ’l'ﬁ’izUUﬁ]%G?’lLﬁumiU%JUUEQ%EJ;‘JjaLE]ﬂa']'ﬂui’lﬁJﬂ’ISLaﬂ?{'ﬁﬁi’JU‘ilm‘l”J’

LALAMRUNTUTEUIANALDNANSLNDI NV AT LAl

CaseCollection IR Module searchResult
:collection sir_module :search_result
T T T
I I I
System ! 1 1
| | | |
search(} » | |
| |
> I
similarityMezsurs(] |
|
|
|
ranking(} |
|
seneratel) J
dizplay()
e ————————
|
=== ————=- T |
T | | e
| e | o ! :selected _case
T ) T Lof T
|
| | T e} e
I | | NEw_case
| | |
| N | . I
T -| T 4l 1
| | | ot
| i i T create —
| | | |
| | | | Ll
I I I I submic()
| | | |
| ¢ | | |
L[ | i |
| | |
[ [ T 21
| | L it )
| L[ ]
I | |
| - o T 7]
T T T
loop | | |
| | | submicl)
| | | |
| | | |
| | | |
| 2 1 E |
T ' " '
s el v v st s e o IS
T T I T -1
! D R
e - __
| i I T =
T T T T ]
| | | | ]
] :

o
[

SUN 15 Tumsunsvinulagiiienansanedslussuy
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2) WHUNEDUE (State machine diagram)

Tudumauiiagldununinaniugiiianansanusnauanauisardululsvesonans
Juiinmsinseianutudesduandusui 16 lngsusudegldadisonarsiudienansie
P & i = & A P o ° o e
fan ey draft anduenansasiUieuaniuziliu active Adelagldmuyinisdudinuas
wistanaistuddnldlusienisienansisiusiuliluszuu Ineenaisanunsaasuanuy

nauluidu draft ladnasadiedldvinnisusuusaenans

[edit] [edit]
L’( Draft W Active
[create]» [submit]

4,@,7

JU 16 anuzvetienansiuszuy

4.3 EMNUINADULATAITNAIUITZUY

szuufunuvldgnivannunuunAnuagisnisitldiiauelluundeuniiingl4
Lﬂ%dﬁaﬁhmlﬁufi Microsoft Visual Studio 2015, ASP.NET, MySQL database uag
Lucenenet library Tngssuusuuvuiiianniuiuagsesiumsiamsaniuslunssuiuns
Asgianudatonessinfalaslivedanislimmnasogiunsd Fuduszuuasidse
Uszanuflddmsumsauduenansnsdluefindifiniulndidssiuernisvesaudndesimin
Foansieed ntusruvIzuansadnsnsiudukunmiisedusenisvesienas
wiouseavideaneduvllagiieadduanonarsisiauadeuinlutesniudidiv lu
fupeudsluidelfidenatraenanslaedradsanionansnsdiissuuasuansdiudeysyany
dmsumstuiinmsieneinnudadestneiidfeyanmeluenanstiuiinfignénsdauansegms
Heflarfietaglumsiinszinnudndedel Wedlituiinonarslmiihlvluszvumdsanay
NTEUIUNITIATITILED SeULIzUTERIanaenalsuazdnmssudiniunisgnldilu
lonanseredslusunansioly Metnawesdiuseussanugldvesseuusunuuiignimuiuansly

AANUIN A.
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mMavageuszuUTuYIndinnfissuudusuuldgimuiaiauds Inedingusvasd

9

a

Wianaaauilsifuuwazn1sitauvesssuulugutesvesdldnuszuulaginsdnaasy

PI9UUA 5 NSRRIl

A15199 18 ASNAADUN 1

sianstinagey | TC 01

Yonsaivnaau nsavAuenansiATEAudatadlagliiAun1Y1EIIHYIA

IngUszasn WenaaeauitsEuLansnduAwenaITinssianutatedlagldmau
AYITTIUVIALA

Toyaridn AAUAIYISITUYIATIRART e In1sAuTadesesa1snfaL Ty
AN

Jayaoen senslenasiasiziaudadesignimulilussuuniaiiy

W8I UAIAY

(%

ANRUNISYINU

1. \FeNYEUAY

a

2. TataAnuN¥I555URNABINITNAZBUAINABISUTDANUAIAL

3. nAYuAU

NAANSNAIANTS

Tananisauaudusienisenasiiulilussuuinedastuaiau

NAANSNLS

Wuluanunadnsnannmds

NanISUTELU
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A15199 19 ASINAADUN 2

sianstivegeu | TC 02

Fonsdinaaey nsaaenasNsinseianutadedagliiionalsoneds

IngUszasn ilovaaeuiszuvamsnaiuenasmM sl ngianudadedlagladl
LONaA1591983l61

Toyaridn o1msmnudatestmiifesnstuiinluszuy

Toyanen lonansieTzianudatesiniilifionansnsdisnda

(%

ANRUNISYINU

1. Fenuuyaiaenansnsallng
2. $9Y8L8NAN5IINDINTANUTATD

3. ldtayannudndeuazusulsallonvaaenans

4. nauduiinienans

NaansneInle | laenansiesierrnudadadvunliiionansnsiionsds
NaENSALA Wuluanunadnsnannmds
Nan1sUIELUY WY

AN5199 20 NSUNAEBUTN 3

sansinegey | TC 03

Yonsainagaey N15a3198Na19N1159LATIERAN TR Yo 9lA81989910LeNE1TNS
Teseimudadesfunigndaiulilussuy

IngUszasa WeNAFEUINTEULAINNT0ATeNANTNTIATIEYANUTATa a9
NNENEIsNMTIATIEinudadaaduignaaiullussuuld

Toyaridn AAUAIYISITUYIRTIRARsTsaInIsATadesesa1snfaL Ty

AYIBINY
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A157197 20 NSENAEBUN 3 (A1)

¥

DUADDN
Y

LONENSIASIZVANUTATRI LA NANTNT D19

ANRUNITYINIU

1. \ERNYAUAY

2. latornunmwsssumafigesnsmaaevadunasssudeninuddu
3. nAYUAUM

4. \Fenonasfinsefuanudesnis

5. ﬂﬂﬂuﬁvg’] (duplicate)

6. fatmlenansaneInsALates

7. TdtayannutndeuazuSulsailonvaaenans

8. nadududinienans

NAANSNAIANIS

laenansimseinnudndesbniniiienasnsaioneds

NAANSNLS

Wuluanunadnsnannuds

Nan1sUIELUY

WU

AN 21 ASUNAFUN 4

sWansdinegeu | TC 04

41 =~ a ¢ o v a A v &

Fonsiinagey nsunluenansnsiesizinnudadeasuignisiulilussuy

IngUszasa WenaaeuIsruvasakiluenaIsmMinseiautadesiuign
Faniuliluszuuld

UoyatLy Toyan15ATIEVlfeINTUTUUSs

LONENSIASIZVANUTATRI LA NANTNT D19
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A15197 21 NSENAEaUN 4 (f)

(%

ANRUNISYINIU

1. \FeNYEUAY

2. latornumwisssumnaiidesmsmasouadlunassiudornudey
3. NAYuAEM

4. Lﬁamaﬂmsﬁé’aqmw%’wqdLﬁammamﬂmi

5. naduuiiby (edit)

6. ufludomvssienansaudayadiifosmauiulss

7. nadududinienans

HAaNENAIAMIY | ievveaenansinssvianudadesidengnuiulse
U calv v & o ea )

NAANSNLA Julumunadnsnannuis

Nan1sUsELu NI

AN 22 NTNAARUN 5

siansiinegeu | TC 05

Yonsainagaey nsdauetoyatuinNsIATIERINENA1T919895EnINNITAATIEN
Autndodin

IngUseasa WenaaeuIsruvasaniluenaIsmMinseiautadesiuign
Faniubiluszuuld

Toyaridn Toyan15 ATl sUTuUTe

¥

DUADDN
Y

LONENSIASIZVANUTATRI LA NANTNTDN9D
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AN5197 22 NSENAEaUN 5 (A1)

(%

ANRUNISYINIU

1. @saenarsvuiinmsiesnziludlaedionansonsds
2. A9TBLBNAITIINDINITANUIATDY
3. nadududin

4. szuvanihlumhudluenaislaeiveyannienansondeuansagni
Heilo

HAGNETIAIAMIY | SzuvaunsauansteyaInena1InIiienasasenitemsuiulsaiem
Jasenasudle
U calv v & v ea )
NAANSNLA Julumunadnsnannumis
Nan15UTELUY N1




uni 5

nsUseliuNa

mMsUseiiurauuseaniu 2 dauldun nsussliuanuiianelavesiiduieideiv

SEUU ke NMSUSEEILAMUANNNTO N SAUANYRISEUUTINwazdun luksasdiusasalull

=]

5.1msUseiliuauinelaveslidiuineidasiussuy

yaa 1 4'

TudrutiazuseiiumnufianalavosdNilaiungeto9lun s UIUNITIASIL AN Y

Y

v Y L3

Tntowmeseninnalagliidnsdsuvudmsludminaugivirnilunssuiumsiieszsieny
dndesesuisniuaneninfanenis uulsniuduifagUszasdifiolona 4 Fdevdnldun
iioyszidumnumenisludrumsuanidsuSeuinelussdns ileUsziduanumnzas
yosszutlunstisUiulssnssuumAesgiauduven edssiiuanudaiiuinssuy
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Case ID
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Firmware version

Failed location

Background
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case_5ded5cfie8134bagb7fabm031277:
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31971 27 Foganauunsuuansdniioudwmiuldversiiu
g dayannilou
1 wrro, wedge rro
2 Wus, pwus
3 write unsafe
4 ssm, sync mark
5 sam, address Mark, sync mark
6 rdx/rdy, rdx rdy, rdxy
7 dfh, dynamic fly height
8 dbs, debugstop
9 dsa, dual stage actuator
10 dram, sram, memory
(K depop, depopulation
12 glist, plist, grown defect
13 fw, firmware
14 otw, off-track write
15 ort, rdt, reliability
16 td, touch down
17 tare, relocation
18 stw, track writer
19 snr, signal to noise ratio
20 rev, revolution
21 psa/rsa, pitch roll
22 rtp, ramp touch point
23 sim, index mark
24 sgate, sg, servo gate
25 raff, saff, vibe, Vibration
26 pzt, piezo
27 riw, read write
28 pm, power management




51971 27 Foganauynsuuansdumiioudmsuliversii (o)
g dayannilou
29 mst, best
30 mba, motorbase
31 lul, load unload
32 Iba, logical block
33 jits, justin time seeks
34 gwl, grease wear leveling
35 hd, head
36 psm, power saving mode
37 rco, read channel optimization
38 ds, datashack
39 dlg, data lifeguard
40 dfh, dynamic fly height
41 doe, experiment
42 erc, error rejection curve
43 fig, fast interrupt request
44 fc, function code
45 blp, base line pop
46 bin, base line noise
47 bemf, backemf
48 arco, channel
49 api, interface
50 cbs, circular burst scan
51 ca, corrective action
52 clk, clock
53 ct, circular track
54 ctf, continuous time filter
55 dac, digital to analog converter
56 dam, data address mark




15799 27 Toyanauunsunansdnviloudwsuldvensau (do)

69

g dayannilou
57 adc, analog digital converter
58 afc, adaptive Feedforward Control
59 cannot, not
60 init, ready
61 fatal, recovery




